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M&S  Infrastructure  Support  to  the  R&D  Community 

A  centralized  infrastructure  organization  is  needed  as  part  of  the  M&S  support  to  the  R&D  community.  The  development, 
review,  and  "publication"  of  standards  for  application  across  DOD  R&D  should  be  directed  as  a  DOD  function,  not  simply 
assumed  by  an  individual  R&D  center. 
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VISION  OF  M&S  SUPPORT  TO  R&D 
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tools  and  capability  for  civilian  applications. 


WORKING  GROUP  COMPOSITION 
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METHODOLOGY:  WORK  GROUP  PRODUCTS 
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EXECUTIVE  SESSION  CONSENSUS: 
DIRECTION  AND  TOOLS  FOR  SUPPORT  TO  R&D 


© 

> 

•mm 

*■» 

3 

c 

©  +* 

£  £ 


3 

DA 

s 

•  ■■I 

© 

"© 

05 

Shi 

£ 

-a 

05 


E 

£ 
o 
© 

Q 

TJ 
3 


05 

© 

3 

c 

© 

© 

C/2 


.3 

c« 


03  <*S 

08  S 


3 

-w 

03 


IB  *2 

3  T? 

.2  S3 


© 

°8 

3 

Cm 

© 

.3 

S 

■3 

w 

© 

© 

05 

Cdm 

05 

05 

.25 

E 

© 

o 

© 

05 

3 

8 

.2 

3 

© 

.3 

c« 

1? 

w 

3 

PH* 

*-» 

►» 

05 

*3 

ts 

o 

‘E 

E 

Shi 

<2 

> 

3 

3 

a 

Q, 

*33 

Vi 

•3 

o 

JS 

CV 

<*> 

3 

05 

u 

3 

3 

© 

s 

© 

■mm 

© 

mm 

*© 

■8 

■3 

3 

3 

g 

© 

U 

E 

M 

05 

o 

05 

3 

•HD 

.3 

© 

© 

© 

© 

3 

05 

© 

3 

U 

u 

v» 

fr 

T3  $ 

£  *3d 

g  © 

©  © 

05 

3 

£ 

'3 

U 

3 

u 

•3 

3 

Im 

3 

U 

>3 

3 

■E  c 
s  3 

S  « 

0)  "3 

r,  C 

w  08 

«  09 

© 


■g 

s 


Q 

ft5 


c« 

* 

s 


Q 

°8 

fie: 

© 


ns  x: 

mm  +* 


© 

05 

3  _ 

a>  w 
“  u 
o 
a. 
Cl 
3 

tA 


© 

© 

3 

3 


©  y 
H  5 


a>  5 

£ 


©  -S 
2  « 
3  a. 

£  © 

«£  V3 

I  *« 

£  s 

©  * 

£  © 

£*  5 

3  O 

Sm  a 

£  Q 

3  * 

r  0* 


e  ^ 

S  c# 

©  ©  5 

•  PM  M 

~  0)  «g 

3  © 

.2  Z 

5  fi. 
s  a. 

S3 

05 


05 

■3 

3 

3 

"© 

l 

s 

© 

C 


3 

•PH 

L. 

© 

DC 

3 

3 

3 

E 

*© 

► 

© 


©  mm 

8.  £ 

C/5  H 


I 


I 


1  life 

£•>8  £11 
o'§>S'S  e  2 
J  o  2  2  E  g 
-.s  fjs  8.1 

i « I  go  i 

;  T1  M  Ji  a 


*«  o  8^  C 

~  g  ^  £  otf  2 
g  o  f  .  S  u 

Ils'lll 


-c  g  c-o  E*"5 

J5  2*0  . 

O  s  c  o'S  a  s 

■“  «  co-s^J-o  g 

Sf»§ 

__  *o  u  e  ®£  c  C 

^aSlSg'S 

s.i£”-£ir 

c-S-S  l-o  «. 2 
i  c  §  “>-p  o  g 

irsmlf  §■ 

m  iifi 

llilpl 

C  »lS  OS3  C 
£  2  jo  .£  E  "*  c 

i  S-J3  o  i2.2 

jfU’g'oS-i 
« g ta 

Ulsiil 

lire  ill 

n i  III  j 

o  §  “  2  ~ 

e  K  ’«  1  g  *P  M 

.2  2  g  o  i  g  o 
UQ  to  3  *53  X  "5 


uOcSwSu 
C  -*  re  5  c 
•<  C  5  ®  2  'S  re 
«  S  £  .52  5  E  > 

£  s  °  £  *r  g  « 

is.iiis§ 

•E  c/5  o  —  T3  o  3 

Q28  2  §  re  E 


o  ^  _ 

gS  c  8 
-  =  g  E 

1 2  i - 

O  J5  x5  <*• 

.  o  0>  ° 

>>JC  o  4> 
w  S3  c  C 

‘E  -o  «  o 

3  c  re  <o 
g  re  x>  re 

E.S  2  * 

S  =  e5c/5 

Q t:  «o2 

<*«  §1 
U  «  QP 

tegs 

>“•  c 
£>  fiVi  re 

C/5  0<$J  O 

<*'£S  i 

21*32 

o|S| 

*>  «  o 

“■o  C'fl 

»  « I  a 

«  _  re  w> 

«  «  E  3 

re  X  aj  . 

x:  g  2-  5 
c  3  —  <3 

w  MT3  in 
O  «  C  >» 

•*  im  re  re 
* l.  O  to  3* 

3  a  ^ 

2  OO  3  Jj 

I  -  8£ 

C  ^  ^P 

S-1*.  u 

|8  2  S 

3  O.  g  1) 

«••  s?i*s 

c/3  .52  x:  P 

3;  -3  •£ 

*•  »  re  —* 

E  o  St?  . 

&|-8§i 

Jim 

g-psl.2 

ills* 

igffll 

siiEs 

=  K 

s  3  o  O  M 

•55  2  «*2  c 

.52^  fcP'.2 

ffllll 


<** 

“  V  to 

-  c  Eq 

t;  «  3 

§  w  «g«e 

3°g  8  BJJ 
^  etf  5  *0  — 
©x:^  3*2 

%&U« 


Infill 

<4-  e  c  -  X 
o  o  5  >»h 
u.jjuwS! 

=  I'Slj! 

^  Is?^ 

.  8  w  •£  -° 

E  «  2  g  8 

2  Jg’3  fc  3 
£  g  5  £  b 
e  g£ 

t  2 

.•P’S  C  » 

£u  «  a  m 

W)  M  * 

2  3  -s 

«i  u  “  2  a 

I'l  SC^ 

3  “  60 1 

bi  m2  c  3 

.  liTtP 

^‘eoc:  2?Q 

flsrag 

|lSll 

1«#^ 

«S  C  w  1  » 

2  o  c  "5  n. 

V  §•  «(5  pO  «fc« 

S  S'EH'S 

>8^  5 

•3  w  >>S>'S 
C  C  ««  3  O 

3°ls| 

a  o  **  ^  ~ 

~  *o  ft  t>  t> 

c/5  g  -2 -S  ■£ 

«.^®s 

||lll 

|ISs^ 

o|  E  g-s 

.2  ^2^-8 
'K  -3  re  •*  o 
’>  E  3  o  - 

S  E  «S  S 
S82gSd 

o°«  i  I  i  g 

hO<  i  u  3  u 


1  £ 

PI  I 

{S  J£  O  O 
«  ’3  re 

g  S 

^  -  j; 

2  g  to 

IMS 

i)  M  ^ 

-5  T3  •  u 
•2  5  C/5  3 

!S?«1 

s  is  | 

>^S<1 
•a  "P  wi  P 

g.ggs 

W  3  -C  — 

|  fig 

■2-2..5S 

0’S  “  = 
s;  o  *0  > 

§  S;  §  o 

Ilil 

||l§- 

:  u%5 

c  s  8  Ex 

11^1 

sue?. 


S.J3JS  JS  « 
Q.  t>  O  Ox: 

3-2-0 

jj-g^as 

-  a  92  o 

3  ^  ^  «o 

E-  8-S’S 

i*§2! 

re  >.  >,  s 

sl’sl*; 

lalgj 

i  S  y  y  w 

r  v  ?»•« 


r§?.Eg 

i*8l§ 

1  v  -2  2  := 

I'r  a  «S 

|  |  ’3  s. 

^•p  l  5  8 


°-g  | 
.52  c  E 

•  18 
jmiq 

>  KOC 

■8  IjS 
i.S'S 

■pE  e 

'-111 
o  g-  E 
SSg 

sl| 

^  i-= 

g|l 


As  resources  are  always  limited,  and  M&S  support  crosses  program  lines,  there  should  be  a  separate  M&S  management 
function  that  supports  the  M&S  "infrastructure”  for  the  DOD.  This  management  function  will  refine  the  development  of  M&S 
capabilities  across  the  DOD,  sponsor  or  find  dollars  to  support  the  "infrastructure,"  and  fund  the  development  of  M&S 


PRIMARY  M&S  NEEDS  IDENTIFIED  BY  WORKSHOP 
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Automated  tools  to  support  the  VV& A  process 
Scenarios 


PRIMARY  NEEDS  IDENTIFIED  BY  WORKSHOP 


NEED  FOR  TOP  DOWN  M&S  DIRECTION 
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NEED  FOR  TOP  DOWN  M&S  DIRECTION 
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M&S  INFRASTRUCTURE  SUPPORT  TO  THE  R&D 
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Standard  VV&  A  tools 

Accessible  support  "library”  to  models,  data,  and  tools 
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M&S  APPLICATIONS  FOR  R&D 
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M&S  APPLICATIONS  FOR  R&D 
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MANAGEMENT  OF  M&S  SUPPORT  TO  THE  R&D 

COMMUNITY 
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Modeling  &  Simulation  Needs 

for 

Research  &  Development 

Group  1 


ModaUng  ft  Simulation  Naada  lor  Raaaarch  ft  Davaiopmant 

Group  1 

Overview 

Needs  lor  Buccootful  outeomo a 

•  From  tnd  planning  and  propar  preparation 

•  Verification,  Validation,  and  Aoeradltation  of  each  modal  In 
the  Intemettad  simulation 

•  Propar  selection  of  the  models  used 

•  Scenario  preparation 

•  Long  term  management  sponsorship 
Problorm 

•  Overselling 

•  Modeling  and  simulation  as  the  product 

•  Excessive/undefined  collection  of  data 

•  Selection  of  models  with  fidelity/resolution  limitations 

•  Caution  Is  urged  In  the  W&A  process  to  assure  models  are 
Improved 

B-2 
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Modeling  ft  Simulation  N— da  tor  Raaaareh  ft 
Group  1 

Approach  and  Preliminary  Findings 


Approach 

•  User  of  model 

•  Developer  of  models 
Preliminary  Findings 

•  Technology  available  to  achieve  large 
scale  simulation  networks 

•  Assemble  teams  with  cross  disciplinary 
expertise 
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Modeling  S  Simulation  Naada  tor  Raaaareh  4  Development 

Group  1 


Pre-Execution  Near  Term  Needs 


•  Training  to  un  modal 

•  Library 

-  Industry 

-  security 

-  usara  groups 

-  aeoaptad  data  basa  (rag tonal  data  basaa) 

-  taateaaas 

-  laaaona  laamad 

-  communications 

•  Naad  oommon  aosnartos 

-  Joint  acanartoa  with  aarvlca  support/algn-up 

-  Uaar  rasponsiblllty  for  currancy,  common  anvlronmant, 
waathar,  littoral  shallow  watar,  ate. 

•  WAA 

•  Wida  band  links 
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Modailng  A  Simulation  Naadt  lor  Raoaareh  A  Oavaiopmant 

Group  1 

Pre-Execution  Long  Term  Needs 


•  Funding,  ro  sour  cot 

•  Futuristic  seonorios,  nood  for  POC  for  Joint  future  scenarios 

•  Streamline  acquiehlon  process  for  M&S  technology  access 

•  institutionalize  large  scale  Internetted  simulations 

•  Simulation  support  tools 

-  Simulation  Imagery 

-  Rapid  prototyping 

•  M&S  Training  for  senior  leadership  and  through  the  ranks 
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Modaflng  A  Si  mutation  Natda  tor  Raaatrch  A  Oavaiopmant 

Group  1 

Pre-Execution  Critical  issues 


•  Funding  (Near  &  Long  term) 

•  Detailed  standardized  Joint  scenario(s) 

•  Qualified  personnel 

•  Maintaining  state-of-the-art 

•  Network  of  high  frequency  events 

-  Latency 

-  Message  traffic 

•  M&S  Training  for  senior  leadership 
M&S  Training  thru  the  ranks 
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Modeling  4  Simulation  Naada  tor  Raaaareh  4  Development 

Group  1 

Execution  Near  and  Long  Term  Needs 


On-line  QA 

Data  coliaction/raductlon 
-  On-lina  data  capture  (network  vs  stand-alone) 
Real-time  scans  dynamics 

Standards,  Protocols,  and  Common  Intsrfacsa  for 
Interoperability 

Increasing  processing  power  and  computation  speed  of 
h/w  and  ai/w 

Understanding  limitations  of  M&S  (overselling) 
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Modeling  4  Simulation  Naada  tor  Raaaareh  4  Development 

Group  1 

Execution  Critical  Issues 


•  Real-time  high  fidelity  sensor  simulation 

•  Dynamic  environment/terrain  representation 

•  Infrastructure  for  large  scale  intemetted  systems  not  yet 
mature  If  It  exists 

•  Common  software  modules 

•  Visual  display  systems 

-  high  fidelity 

-  resolution 

-  processor  speed/update  rates 

-  field  of  view 

-  3-D 
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Modeling  A  Simulation  Meade  tor  Research  A  Development 

Group  1 

Post-Execution  Near  Term  Needs 


•  More  emphasis  on  enatysis 

•  Formalizing  lessons- learned 

•  Output  vlsuallzatlon/formalization 

•  Oats  extraction 

•  discrete 

-  tabulation 

•  Configuration  management  of  data  flies 

•  collection  plan 

•  immediate  after  action  feedback 

•  Model  caveats/statement  of  assumptions 
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Modeling  1  Simulation  Meade  tor  Rea  ear  ch  a  Development 

Group  1 

Post-Execution  Critical  Issues 


•  Long  term  planning  (continuity) 

•  Data  processing  techniques 

-  data  extraction 

-  data  analysis 

-  data  base  management 

-  management  of  output  data  from 
different  simulations 

•  Facilitate  lessons-learned  collection  / 
retrieval 

•  Documentation 

•  Multilevel  security 
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Modallnq  4  SI  mutation  Naadt  tor  Raaaareh  4  Davatapmant 

Group  1 

Post-Execution  Long  Term  Needs 


•  Compute  power 

•  Technology  transfers/insertions 
DOD  <->  Commercial 

•  Update  and  upgrade  to  state-of-the-art 

•  Central  archive  of  simulation  files  and  data 
bases 

•  Data  processing  techniques 

-  data  extraction 

-  data  analysis 

-  data  base  management 

-  management  of  output  data  from 
different  simulations 

B-11 


Modailng  4  SI  mutation  Naada  tor  Raaaarch  4  Davatopmant 

Group  1 

General  M&S  Critical  Issues 


•  R&D  of  M&S  In  support  of  P&L  (-ititites  analysis) 

•  M&S  investment  strategy 

-  central/government  facilities 

•  Underutilized  defense  contractor  facilities 

-  personnel, equipment 

•  Develop/support  long  term  in-house  facilities 

•  Improved  M&S  for  decision  support  along  the 
acquisition  cycle 

-  M&S  for  risk  reduction 

•  Need  for  formal  education  in  academia  and 
Services 

•  Multi-level  security 

•  Communications 
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Modeling  A  Simulation  Needs  tor  Research  A  Development 

Group  1 

Short  List 


•  Library 

•  Joint,  Common,  Future  Scenarios 

•  Standards,  Protocols,  Common  interfaces 

•  Data  processing  techniques 


B-13 


Modeling  A  Simulation  Needs  tor  Research  A  Development 

Group  1 

Unique  R&D  Characteristics 


What  is  unique  about  tha  R&D  community  regarding  models  and 
simulations 

•  The  tech  base  used  in  M&S  is  produced  by  the  R&D  community  and 
applied  by  all  communities 

•  For  M&S  the  R&D  community  Is  on  the  high  end  of  the  spectrum  in 

-  use  of  first  principles  science  based  M&S 

-  temporal  resolution  requirements 

-  resolution  of  detail 

-  need  for  diagnostics  information  (why  something  happened) 

-  weapon  system  life  cycle  cost  Impact  (most  of  cost  Is 
determined  at  end  of  concept  definition) 

-  leveraging  M&S  research  capability  of  Industry 

-  freedom  to  explore  variations 

•  For  M&S,  the  R&D  community  Is  in  the  low  end  of  the  spectrum 

-  predefined  requirements 
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Modeling  A  Simulation  Needs  lor  Research  A  Development 

Group  1 

Crosswalk  of  Stated  Needs 


Working  group 

Correlation 

Tost  and  Evaluation 

High 

Education,  Training,  and 

Medium 

Military  Operations 

Production  and  Logistics 

Low 

Analysis 

High 
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Modeling  &  Simulation  Needs 

for 

Research  &  Development 
Group  2 


Modeling  4  Simulation  Needs  tor  Research  4  Development 

Group  2 

M&S  Roles 


Summary  of  M&S  Roles  Typical  of  Participants 


Looking  At: 

•  Concepts 

Exploration  and  Aaaaaamant  of: 

•  Doctrine  and  Tactics 

•  Systems 

•  Sub-systems 
In  tha  Contaxt  of: 

•  Mission 


•  Prototypes 

•  Systems  of  Systems 

•  Processes 

•  Components 

•  Threat 


Agalnat  Crltarla  of: 

•  Warfighting  Effectiveness  •  System  Performance 

•  Staff  Reqs/Human  Pert  •  Logistics  Demands 

•  Cost  •  RAM 


•  Existing  Systems 

•  System  Integration 

•  information  Flow 

•  Technologies 

•  Environment 

•  Feasibility 

•  Risk  Assessment 

•  Safety 
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Modeling  A  Simulation  N— da  tor  Raaaareh  A  Davalopmant 

Group  2 

_ M&S  Roles  (Concluded) 

Rapraaantatlva  Examplaa  of  U&S-baaad  Exploration » 

•  Engineering  Analysis  •  Compatibility  &  Integration 

•  Understanding  •  Experimental  Design 

•  Investment  Strategy  •  Documentation  of  System 

•  Trade-off  Studies  •  Weather/Environment 

•  Environmental  Quality  •  Multi-Spectral  Propagation 

•  Electromagnetic  Env  Effects  •  System  Stimulation 

•  Target  Simulators  •  Threat  System  Modeling 

Additional  Futura  Rolaa 

•  Stimulate  Data  Collection  •  Software  Performance 

•  Systems/Procedure  Design  for  Non-Traditlonal  Misslons/Roles 
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Modeling  A  Simulation  Needa  lor  Raaaareh  A  Davalopmant 

Group  2 

_ M&S  Types _ 

Dimensions  of  M&S 

•  Stochastic  vs  Deterministic 

•  Man-in-Loop  vs  Interactive  vs  Batch 

•  Real  Time  vs  Non-Real  Time 

•  Pure  Math  Models  vs  Dynamic  Simulations 

•  Discrete  Event  vs  Continuous 

•  Event  Driven  vs  Time  Stepped 

•  Functional  vs  Object-Oriented 

•  Stand-Alone  vs  Networked 


Modeling  A  Simulation  M— da  tor  Raaaareh  A  Development 
Group  2 

M&S  Types  (Concluded) 

M&S  Pyramid 

•  Policy 

•  Theater 

•  Campaign 

•  Engagement 

•  System 

•  Engineering  Component 

•  Physics  and  basic  science 
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Modeling  A  Simulation  Needs  tor  Research  A  Development 

Group  2 


M&S  Problem  Areas 


•  Non-Standardized,  Validated  or  Accredited: 

-  Models  -  Scenarios  -  Environment  Data 

-  Red/Blue/Grey  OB  -  Doctrine  Rep  -  Human  Performance 

•  Lack  of  CM  •  Poor  Maintainability  •  Life-Cycle  Cost 

•  Lack  of  Information  on  Available  Model  Capabilities 


•  Over  reliance  on  Contractors  for  M&S 

•  Fundamental  Knowledge  •  Visualization  •  Environmental  Rep 

•  Execution  Inefficiency  •  Portability  •  Interoperability 

•  M&S  Installation  and  Operational  Complexity  (Usability) 

•  Lack  of  Good  Quality  Emplrical/Fleld  Data 

•  Models  Available  Often  Inappropriate  for  their  Desired  Use 

•  Data  Transmission  Needs  often  Exceed  Transmission  Bandwidth 

•  Voice  Data  Capture  and  Generation 

•  Access  to  Black  System  Capabilities 


C-€ 


•  MLS 


Modeling  ft  Simulation  Need*  tor  Research  &  Development 

Group  2 

M&S  Needs  -  Pre-Execution  Activities 


•  Find  ths  model  or  build  ths  model 

•  Acquire/develop  the  data  base 

•  Define/select  the  scenario 

•  Problem  definition 

•  Evaluation  criteria 

•  Identify  critical  issues  for  modal  coverage  teat  plan 

•  Validate  (W&A) 

•  Find  resources 

•  Define  inputs  and  outputs 

•  Manage  expectations 
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Modeling  l  Simulation  Needs  tor  Research  ft  Dcvtlopnitnt 

Group  2 

M&S  Needs 


•  Modal  Libraries  and  Repositories 

-On-line  information  clearinghouse 

-  Easily  accessible  products 

-  Canters  of  expertise  (on  models  and  applications) 

-  Centralized  coordination  &  distributed  Implementation 

(proponents) 

-  Multi-level  Security 

•  Data  Repositories 

-  On-line  information  clearinghouse 

-  Easily  sccesslble  products 

-  Standardized  and  accredited 

-  Centralized  coordination  &  distributed  Implementation 

(proponents) 

-  Multi-level  security  (Including  proprietary  and  sensitive  data) 

-  Rainbow  spectrum  of  force  data 


Modeling  ft  Simulation  Needs  lor  R march  ft  Development 

Group  2 

M&S  Needs  (Continued) 


•  Standardized  W&A  procaaa,  procaduraa  and  policy 
-  Modele  and  confadarationa  of  modala 


•  Education  and  training  for  M&S  and  data  users  (DOD*sponsored) 

-  Civilian  and  military  carser  path  integration 

-  Training  materials  and  user  handbook 


•  Common  DOD  M&S  architectures 

-  Portability 

-  Simulation  control  standards 

-  Standard  SW  and  languages 

•  Open  systems  Including  reference 

-  Simulation  control  standards 


model 


•  Increased  awareness  of  management  and  leadership 
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Modeling  ft  Simulation  Needs  tor  Research  ft  Development 

Group  2 


M&S  Needs  (Continued) 


•  Advanced  Simulation  Support  Environment 

-  Graphical  User  Interface 

-  Object/Clasa  Libraries 

-  Automated  data  Introduction 

-  Scenario  davsiopmont  tools 
>  Audit  Trail 

-  Automatic  report  generation  (with  graphics) 

-  Tools  to  estimate  resource  requirements  (HW,  Comm) 

-  Assist  in  data  capture 
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Modeling  a  Simulation  Needs  tor  Research  &  Development 

Group  2 


M&S  Needs  (Continued) 


•  Scenario  definition  and  rapoaltory 

-  Multiple  levela  of  scope  (combined  —  one-on-one) 

-  Approved/accepted 

-  Realistic  and  stressful  environments 

-  Multi-level  Security 

-  Automated/electronic 
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Modeling  a  Simulation  Needs  for  Research  4  Development 

Group  2 

_ M&S  Needs  (Continued) 

•  Runtime  monitoring,  reduction,  &  presentation 

•  Better,  faster  graphics 

•  Faster  execution 

•  Real-time  environmental  data 

•  More  flexible  HW  A  SW  procurement  policy 

»  RAD  access  to  warriors  and  training  A  tasting  exercises 

•  RAD  community  Involvement  In  DIS  PDU  definition 

•  MAS  should  cover  complete  spectrum  of  military  A  non-mllltary 
operations 
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Modeling  ft  Simulation  Noada  tor  Raaaareh  ft  Oovatapmant 

Group  2 

M&S  Needs  (Continued) 


•  Undsrstanding  of  what  raw  data  ahould  ba  ratainad 

•  Fastar  data  raduetion  —  Including  vidao  and  audio 

•  Capturing  lassons  laarnad  Into  repository 

-  Modal  davalopmant 
•  Modal  usa 

-  Feeds  back  to  M&S  requirements 

•  Interoperability 

-  DOD-wlds 

-  Interface  and  documentation  standards  (DIOS) 

-  MutU-domaln/dlsdpline  M&S 
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M&S  Needs  (Continued) 

>  Hypermedia 

•  Adequate  funding  for 

-  Simulation  technology 
•  Infrastructure 

•  Procurement  policy  appropriate  for  need  &  potential  of  M&S 

-  Mandatory  use  of  M&S 

-  Data  rights 

-  Acquisition  strategy 
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M&S  Needs  (Concluded) 

NEW  MODEL  FUNCTIONALITY 

•  Mods!  of  human  bshavlor  In  C2  (decision  making  Including 
variability) 

•  Standardized  environmental  models 

•  Mult  (spectral  visualization 

•  Dynamic  spatial  resolution 

•  Natural/man-made  environmental  dynamics 

C-15 


Modeling  A  Simulation  Needs  tor  Raaaareh  A  Development 
Group  2 

M&S  Long-Term  Needs 

•  Next  generation  simulation  support  environment 

-  Intelligent  Simulation  Management  Tool 

-  Intelligent  Simulation  Maintenance  Aid 

•  Seamless  Interfaces  between  simulations  &  outside  world 

-  Multiple  resolution  levels 

-  Multi-echelons 

•  Standardized  data  Journaling  capabilities  embedded  In 
M&S  (user  selectable) 

•  Supplement  M&S  with  embedded  Instrumentation  and 
field  data  collection 
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Group  2 

High  Priority  Near-Term  Needs  (ORDERED) 

Adequate  funding  assumed  for: 

•  Simulation  technology 

•  Infrastructure 


•  Standardized  W&A  process,  procedures  and  policy 

-  Models  and  confederations  of  models 

•  Model  Libraries  and  Repositories 

-  On-line  Information  clearinghouse 

-  Easily  accessible  products 

-  Centers  of  expertise  (on  models  and  applications) 

-  Centralized  coordination  A  distributed  Implementation  (proponents) 

-  Multi-level  security 


Modal  of  human  behavior  In  C2  (decision  making  Including  variability) 
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High  Priority  Near-Term  Needs 

•  Data  Rapoattorias 

-  On-ltna  Information  clearinghouse 

-  Eaalty  aocaaslbla  product* 

-  Standardized  and  accredited 

-  Centralized  coordination  &  distributed  implementation 
(proponents) 

-  Multi-level  security  (Including  proprietary  and  sensitive  data) 

-  Rainbow  spectrum  of  force  data 

•  Interoperability 

-  DO  D-wide 

-  Interface  and  documentation  standards  (DIDS) 

-  MuKMfomain/dlaciplina  M&S 
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High  Priority  Near-Term  Needs 


•  Common  DOD  M&S  architectures 

-  Portability 

-  Simulation  control  standards 

-  Standard  SW  and  languages 

-  Open  systems  Including  reference  model 

-  Simulation  control  standards 

•  Standardized  environmental  models 
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Medium  Priority  Near-Term  Needs 

*  Education  and  training  for  MAS  and  data  usara  (DOD-sponsored) 

-  Civilian  and  military  earaar  path  integration 

-  Training  matariala  and  uaar  handbook 

-  Incraaaad  awaranaaa  by  management  and  leaderahip 

*  Scenario  definition  and  repository 

-  Multiple  levels  of  scope  (combined—  one-on-one) 

-  Approved/accepted 

-  Realistic  and  stressful  environments 

-  Multi-level  security 

-  Automated/electronic 

•  R&D  community  Involvement  In  DIS  PDU  definition 

•  Faster  data  reduction  —  Including  video  and  audio 
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Medium  Priority  Near-Term  Needs 

•  Advanced  Simulation  Support  Environment 

-  Graphical  User  Interface 

-  Object/Class  Libraries 

-  Automated  data  Introduction 

-  Scenario  development  tools 

-  Audit  trail 

-  Automatic  report  generation  (with  graphics) 

-  Tools  to  estimate  resource  requirements  (HW,  Comm) 

-  Assist  In  data  capture 
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Medium  Priority  Near-Term  Needs 

•  Capturing  iaaaons  laamod  into  rapoaitory 

•  Modal  davalopmant 

•  Modal  uaa 

-  Faada  back  to  M&S  raquiramanta 

•  Procuramant  policy  appropriate  for  naad  and  potential  of  M&S 

-  Mandatory  uaa  of  M&S 

-  Data  righta 

-  Acquisition  strategy 

•  Natural/man-made  environmental  dynamics 

•  Faster  execution 

•  Real-time  environments  I  data 
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Low  Priority  Near-Term  Needs 

•  M&S  should  cover  complete  spectrum  of  military  &  non-military 
operations 

•  Dynamic  spatial  resolution 

•  Runtime  monitoring,  reduction,  &  presentation 

•  Batter,  faster  graphics 

•  More  flexible  HW  &  SW  procuramant  policy 

•  Understanding  of  what  raw  data  should  be  retained 

•  Hypermedia 
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Prioritized  Long-Term  Needs  (Ordered) 

•  Next  generation  simulation  support  environment 

-  Intelligent  Simulation  Management  Tool 

-  Intelligent  Simulation  Maintenance  Aid 

•  Seamless  Interfaces  between  simulations  &  outside  world 

-  Multiple  resolution  levels 

-  Multi-echelons 

•  Supplement  M&S  with  embedded  Instrumentation  and  field 
data  collection 


•  Standardized  data-journallng  capabllitiea  embedded  In 
M&S  (user  eeleetable) 
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_ M&S  Needs  ■  Critical  issues 

•  People  not  available 

•  Corporate  vision 

•  Communication  between  activities/people 

•  Education  of  developers/implementors,  users,  and  decision  mskers 

•  Mission  definition  flux 

•  Distributed  network  management  managing  confederation  of  net  members 

•  Collect  data  on  human  C3  decision-making  behavior 

•  Simulation  technology  PE  (service  &  DOD) 

•  Adequate  funding  for: 

•  Simulation  technology 

•  Infrastructure 

•  Data  needs  defined,  responsibilities  fixed,  timelines  established,  data  base 
populated 

•  More  efficient  code,  powerful  HW  and  high-speed  communications  networks 

•  Advantageous  utilization  of  distributed  processing 
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Simulation  Naads  tor  Raaaareh  A  Davalopmant 
Group  3 


M&S  Types 


•  Training 

•  Manpowar/Parsonnal 

•  Medical 

•  Operational  Combat  Medicine 

•  Health  Risk  Assessment 

•  Baelc  Biomedical  Sciences 
-  Man  Machine  Interface 


•  Civil  Engineering 

•  Environmental  Quality 

•  Textile/Food 

•  Fuels  and  Lubricants 


Modeling  S  Simulation  Need*  tor  Research  &  Development 

Group  3 

M&S  Problem  Areas 


Technical  Problems  Identified  in  Topics  I  Subjects 

•  Inadequate  Software  llltles"  and  Configuration  Management 

•  Deficient  W&A 

•  inadequate  Warrior  Models 

•  Modelers  Are  Data  Poor,  Simulators  Are  Measure  Poor 

•  insufficient  Tools 

•  M&S  Inventory  Problem 

•  Visualization  and  Graphic  Display  of  Results 
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Modeling  a  Simulation  Need*  tor  Research  a  Development 

Groups 

M&S  Problems  (concluded) 


Management  Problems 

•  Models  and  Simulations  Are  Poorly  Defined 

•  Developers,  Owners  and  Users  Not  Clear 

•  Stovepipe  Approach  to  M&S  Development  and  Use 

•  Care  and  Feeding  of  infrastructure  (People  and  Resources) 

•  M&S  Phobia  at  the  Top,  Paradigm  Shift  Needed 


ModaHng  &  Simulation  Naada  lor  RMMreh  l>  Davalopmant 

Group  3 

Training  -  Pre-Execution 


Good  definition  of  the  problem  or  the  aoale  the  simulation  must 

address 


Iterative,  proactive  participation/interface  between  user  & 
designer/bu Ider 

Consistent  (.oltcy  to  work  toward  common  goals  of  interoperability 
exchange,  and  use/reuse  by  a  'community  of  users'  vice  single  user 
where  possible 

Clear  achievable  standards  as  goals  for  sll  to  strive  to 
Data  bases  •  usable,  changeable,  and  compatible 
M&S  tools  to  build  training 
Library  •  Inventory  assistance, 

•  W&A  of  M&S, 

•  Access  tools 

User  -  Need  •  Requirement  •  Result  user  **  modeler 
Access  Tools 

•  multi-use, 

-  flexible  fidelity  and  low  cost 

D-S 
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Group  3 

Training  ■  Pre-Execution  (Continued) 

•  Visible  -flit fee  (W&Aed) 

•  Standards 

•  Vision  —  Strategy  —  Policy 

•  Man-Machine  Interface 

•  Behavioral  models 

•  Determine  date  collection  requirements 


Modeling  a  Simulation  Naada  tor  Raaaareh  t  Dovalopmant 
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Training  -  Execution 


•  Iterative  feedback  from  user  in  a  timely  fashion,  coupled  with 
Iterative  feedback  involving  DMSO 

•  Joint  Policy/Guidance  that  forces  Joint  communications,  data 
exchange  and  realistic  testa/demos  of  interoperability 

•  Develop  and  maintain  Joint  test  beds  which  are  reconfigurable 
and/or  adaptable  for  different  acenarloa/uses 

•  Auto  data  collection/processing 

•  Intrusion  while  executing 

•  Monitoring  system  (ID  suspect  areas) 
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Group  3 

Training  -  Post-Execution 

Review  of  simulation  used 

•  Meet  requirements  (fidelity,  reliability,  maintainability  In  support  of 
training??) 

-  Can  It  be  adapted  /  used  /  reused  for  other  users? 

Commitment  /  Decision  on  follow-up  (kill  project,  add  to  It,  "export"  to 
commercial  use,  etc.) 

Review  for  "common  concepts"  and  MOE 

Data  processing  /  transfer 

Documentation/  W&A  update  system 

Configuration  management 

CAD  /  CAM  concurrent  engineering  standard  output 


ModoBng  ft  Simulation  Naada  tor  Raaaareh  ft  Devalopmant 

Group  3 

Health  Risk  Assessment  Needs 


•  Interaction  of  multiplo  "stressors”  on  Individual 

-  Biological  •  chemical  warfare 

•  Industrial  environment 

•  Environmental  quality 

•  Ufa-cycto  costs  of  acquisition 


0-11 


Updating  ft  Simulation  Naada  tor  Raaaareh  ft  Davatopment 
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Operational/Combat  Medicine 


*  Skills  anhancamant  In  wartime  scenarios,  battlefield  wounda/lnjuries, 
"virtual”  cadavers 


•  Loglstlcs/supplles/skllls/equipmsnt  packages  specific  to 

acenarlo/lhreat 

•  Remote  delivery  of  skills 

*  surgeon  &  medical  center  In  communication  with  medic  In  field 
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MEDICAL 


Impacting  manpowsr/personnsl  training 

•  Casualty  streams 

•  Workplace  safety/injury 

•  Ergonomics 

•  Infectious  disease 

•  "Environmental"  stresses,  heat,  cold,  ate. 

•  Health  promotkwi//lntervention 
•  Drugs  &  alcohol 

-  Physical  fitness 
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Basic  Biomedical  Sciences 


•  Integration  of  anatomic  functional,  biochemical 
paradigms  of  brain  function 

•  Vaccine  development 

•  Molecular  biology 

•  Enhanced  performance  drugs 

•  Rest-sleep  cycles 


Mi 
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Group  3 


Man-Machine  Interface 


•  Validated  IHs  acience/phyak) logical  models 

•  High  performance  AC  enclosed  environments 

•  Human  factors 

•  Aircraft  accident  reconstruction 

•  Bio- mechanical 
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NBC 


>  Multiple  probleme  of  handling  combined  wounded  A  NBC 
contaminated  casualties  from  triage  to  cure 

•  Preventive  NBC 

•  Future  threat  agents 

•  Future  threat  cures 

•  Light  weight/  breathing  combined  contaminate  bullet  proofing 

•  Better  NBC  Detection  Sensors 


Accurate  Environmental  Models 


UocMina  A  ftlnmlMtlon  Nndt  flor  RiMtfch  A  Dcvtioomint 

Group  3 

_ Civil  Engineering 

•  Multiple-use  Joint  Services  test  beds  for  W&A 

•  Visualization  capabilities  for  voiuminoua  Input  /  output  data 

•  Common  conceptual  basis  to  help  simulation  developers 

•  Upgrade  material  /  interaction  models 

•  Develop  facility  /  mission  relationships 

•  Modeling  human  factors/perceptions 

•  Standardized  architecture  for  heterogeneous  data  bases 

•  Improve  model  efficiency  (vectorize,  adaptive  grids) 

•  Develop  accurate  failure  models 

•  Expert  systems  for  damage  assessment 

•  Concurrent  engineering  models  for  facility  acquisition 
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Group  3 

Environmental  Quality(EQ) 

Common  conceptual  baais  for  modeling  environmental  quality 

related  processes 

Object-oriented  geographic  Information  system  that  can  handle 
both  raster  and  vector  information 

Object-oriented  M&S  environment  that  Integrates  procedural 
and  declarative  programming 

Rapid  prototyping  capability  (simulations) 

Corporate  environmental  quality  knowledge  /  data  bases 

EQ  "executive  agent" 

Better  understanding  of  the  physical  and  biological  processes 
affecting  EQ 

Better  understanding  of  how  to  model  sociological  aspects  of 


ModaUng  ft  Simulation  Naada  tor  Raaaarch  ft  Davaiopmant 
Group  3 

Textiles  /  Food 


•  Individual  warrior  model  and  aimulationa 

•  Link  high  raaolution  Kam/componant  models  to  low 
resolution,  macro  theater-level  aimulationa 

•  Facilitate  DOD  technology  investment  d  eel  alone  for  Thrust  8 

•  Optimize  combat  effectiveness  for  the  Individual  combatant 

-  Assess  Impacts  on  survivability  resulting  from  changes  in 
warfighter  equipment,  training,  and  doctrine 

•  User  friendly  Interface 

•  Fecllltate  development 

•  Reduce  start  up  effort 

•  Saves  time  &  resources 

•  Automated  forces  —  eliminate  any  raqulrement  for  other  nodes 
to  be  "present”  when  running  simulations  and  R&D  excursions 
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Textiles  /  Food  (Continued) 


•  Electronic  catalog  —  data  base  of  what's  available  8  POCs  / 
Instructions  for  use  /  help 

•  Multiple  use  models  —  address  multiple  requirements  / 
problems  with  single  application 

•  Standard  framework  for  scenario  excursion 

-  Ability  to  explore  options  —  desert,  arctic,  etc 
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Fuels  /  Lubricants  /  Consumables 


•  Campaign-level  modeling  to  Identify  logistics  problems  In 
sustainment 

-  Replenishment  requirements 

•  Bulk  storage  requirements 

-  Distribution  requirements  —  need  year's  Inventory 

•  Threat  proof 

-  Methods  /  doctrine  to  shrink  requirements  weight/cube 
(dehydration) 

•  Environmental  safety/oecupatlonal  health 

•  A/C  fuel  system  virtual  prototyping 

-  Leak  avoidance 
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_ Wrap-Up _ 


•  How  Did  It  Work?  Quite  Well! 

-  Group  adopted  a  eolutlons-oriented  approach  early  on 

•  What  Worked  Particularly  Well? 

-  Organization  into  subgroup  speciality  areas 

•  Point  Man  ("Expert")  In  each  area  to  develop  products 

-  Concurrent  overview  to  distill  solutions  that  apply  across  the 
board 

•  What  Didn't  Work  Well? 

•  Diversity  of  Topics 

•  Group  felt  that  each  subgroup  was  worthy  of  consideration  as  Its 
own  working  group 

•  Recommendations:  Are  solution  oriented 

•  Our  Question:  To  what  extent  will  recommendations  be  adopted? 
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Information  Flow  Paradigm 

Breaking  tho  Stovoplpos 
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_ Problems  -->  Solutions 

Problem:  Models  and  Simulations  are  Poorly  Defined 

•  Near-term  Solutions 

-  M&S  to  support  warfighter  system 

•  Establish  top-down  applications  tool  book 

-  multiple  use  models 

•  appropriate  data 

•  MAS  policy  for  COEA/ORD/TEMP 

-  user-oriented  desktop  reference 

•  Base  on  strategy-tactics-techno  logy-policy  related  to 
scenario/thrsat 

•  Far-term  Solutions 

-  Establish  (top-down)  M&S  standards  for  decision  support 

-  M&S  for  Strategy/Policy  Decision  Support 

-  M&S  for  Force  Level  Tactics  Decision  Support 

•  M&S  for  Campaign  Outcome  for  Systems  Decision  Support 

-  M&S  for  Systems  Engineering  st  Platform  Level 

•  Combat  Systeme  (put  lead  on  target) 

-  Combat  Support  Systems 

•  Combat  Service  Support  Systems 

-  M&S  for  Engineering  (to  physics)  at  Subsystem  Level 

•  Data  Management  baaed  on  the  above 

DOS 
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Problems  ~>  Solutions 


P:  Developers,  owners,  and  users  not  clear 


S:  Involve  owners  and  users  by  providing  solutions  to 
strategy/tactics/  technology  deficiencies  (user  focus) 

S:  Define  role  of  owner/user  and  Interaction  with  Decision 
Support  Force 

•  System  Engineer 

•  Evaluator/Analyst 

-  Modeler/Coder 

-  Tester 


MocMIng  4  Simulation  Naada  tor  Raaaareh  ft  Davalopmant 
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Problems  -->  Solutions 


P:  Stovepipe  Approach  to  M&S  Development/Use 


S:  Educate  acquisition  force  at  DSMC  (customer/user; 
decision  maker/decision  support  force) 

S:  Orient  DOD  M&S  dlractlva  to  customer/user  desktop 
reference  on  M&S 

S:  Make  better  use  of  Information  sharing  by  Military 
Operations  Research  Society 
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Problems  ->  Solutions 


P:  Reluctance  to  use  M&S  by  top-level  Management 

S:  Base  technology  solutions  on  current  top-level 

strategy-tactics-technology  (needs)  /future  scenario  threat 

S:  Take  top-level  solutions  to  top-level  executives 

S:  Make  top-level  solutions  understandable 

S:  Educate  top  level  executives  as  they  come  up  through  the  pipeline 

•  DSMC 

•  service  schools 

S:  Implement  peradlgm  by  providing  user  (decision  maker)  with 
understandable  graphics  visualization  of  statistical  outcome 


Modeling  4  Simulation  Naads  tor  Research  t  Development 
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Problems  ~>  Solutions 


P:  Cars  and  loading  of  Infrastructura 

S:  Include  MAS  decision  support  work  tore a  I n  DAWIA  training 
S:  Train  deciaion  support  force  at  DSMC 

•  system  analyst/operatlons  researcher 

•  modeler/simulationa  developers 

S:  Provide  resources  ».)  train  and  retain  highly  qualified 
Infrastructure 
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Critical  Issues 


•  MAINTAIN  USER  PERSPECTIVE 

-  Know  who  user  (customer)  la 

•  Know  what  his  stratagy/tsctics  are 

•  know  what  decision  support  user  needs 

-  Know  difference  between  decision  support  team  and  user 

•  BREAK  DOWN  STOVE-PIPES  (NOT  ENOUGH  IPPD) 

-  Production  and  logistics  (PAL.)  community  abrsnee 

•  Range  community  absence 

•  Analytical  community  absence 

-  TOP-LEVEL  LEADERSHIP  TO  INSTITUTE  MAS 

•  Policy 

•  Resource  allocation 

-  Education 

•  User  Involvement  In  the  process 

BOTTOM  LINE:  USER  FOCUS!  USER  FOCUS!  USER  FOCUS! 
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M&S  Roles 


•  Requirements  generation  and  validation 

•  Concept  validation 

•  Sub-eyetem  performance  and  design 

•  Technology  demonstration  and  development 

•  Software  design  and  validation 

•  Testing  and  training 
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M&S  Types _ 


•  Digital 

•  Herdware-ln-the-loop 

•  Man-ln-the-loop 

•  Distributed  Interactive  Simulation 

•  Hybrid  (analog/digital  representations) 

•  Physical  affects  models  (e.g.,  computational 
fluid  dynamics) 
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M&S  Problem  Areas 


Inability  to  Identify  what  is  available  In  the  community 

Lack  of  standards  across  the  community 

Lack  of  available  highly  capable  user  friendly  tools  that  can 
be  used  across  a  broad  set  of  computer  platforms 

Current  engineering  approaches  to  model  development 
limits  reusability 

Current  simulation  cannot  be  used  to  meet  the  emerging 
requirements  of  the  new  world  situation  (e.g.,  lolnt  regional 
conflict) 

Lack  of  communication/coordination  of  developers  and 
application 


Modeling  *  Simulation  Needs  tor  Research  S  Development 

Group  4 

M&S  Problem  Areas  (Continued) 


•  Lack  of  concurrent  simulation  (In  terms  of  performance, 
produclblilty,  logistics,  testing,  and  training) 

•  Computational  speed  Is  still  a  limitation  for  a  class  of  R&D 
simulations 

•  Lack  of  adequate  sources  of  truth  for  validation 

•  Data/databases 

-  Lack  of  data 

-  Knowledge  of  available  data 

-  Validation/certification 

•  Sensor  simulation  for  hardware  In  the  loop 

-  Multispectrum 

•  Clutter  background 

•  Countermeasures 

-  Complex  targets 

•  Ability  to  model  behavioral  representation 
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Modeling  &  Simulation  Needs  tor  Research  S  Development 

Group  4 


M&S  Policy  Problems 


•  Lack  of  a  consistent  clear  multi-year 
objective  and  vision  (R&D  simulation 
Infrastructure) 

•  Inability  to  maintain  simulation  expertise  In 
a  climate  of  resource  reductions  (e.g., 
personnel,  budgets) 
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Modallng  a  Simulation  Naada  tor  Raaaarch  1  Davalopmant 

Group  4 

Prioritized  Near-Term  Needs 


Top  Level  Methodology 

•  Need  to  develop  M&S  top  level  approach  for  R&D  including 
model/simulation  suitabllity/applieabllity 

•  Requirement  to  Include  all  deeign  factors  (performance,  cost, 
produceablllty,  logistics,  etc.)  into  Integrated  M&S  methodology/approach 
to  support  the  entire  acquisition  life  cycle 

•  Development  a  procees  to  define  Operational  Situation  circumstances 
from  which  scenarios  can  be  drawn  with  the  objective  of  defining  factors 
such  as  environment,  order  of  battle,  tactics,  threats,  etc. 

•  Process  needs  to  focus  on  producing  a  highly  flexible  method  for 
asseselng  rapidly  changing  scenarios  which  provides  the  basis  for  clear 
statement  of  M&s  objectives 

•  Need  to  identify  appropriate  Measures  of  Effectiveness  to  be  used  In 
Synthetic  Environments  that  represent  a  spectrum  of  Joint  operations  to 
assess  the  value  added  as  a  result  of  technology  alternatives  and 
enhancements 
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ModaHng  a  Simulation  Naada  lor  Raaaarch  a  Davalopmant 
Group  4 

Prioritized  Near-Term  Needs 


Infrastructure 

•  Develop  standards  which  address: 

-  Documentation 

-  Configuration  Management 

•  W&A 

•  Architecture 

to  achieve  Interoperability  across  simulation  environments  (virtual, 
constructive,  real)  and  software  reussbiilty,  transportability  and 
share-ability 

•  Establish  methodologies  and  procedures  for  verification  and 
validation  for  levels  of  simulation  accepted  by  the  services 
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Modeling  ft  Simulation  Needs  tor  Research  ft  Development 
Group  4 

Prioritized  Near-Term  Needs 


Infrastructure  (Continued) 

Croat*  robust  Distributed  Intoroporabl*  Simulation 

-  Roconflgurablo  simulator  to  support  virtual  prototyping 

•  Methodology  to  rafloct  fidelity  from  lowar  level  simulations  Into  DIS 

-  Computer  generated  forcss/Human  behavioral  representation 

-  Virtual  Reality  —  porting  the  Individual  Into  the  environment 

-  Dynamic  Environment  representation 

•  Configuration  testing  for  network  assets 

•  Display  technology 

-  Intelligent  gateways/bandwidth 

•  Correlation  techniques  for  dissimilar  simulator  linkage 
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Modeling  ft  Simulation  Needs  tor  Research  ft  Development 

Groups 

Prioritized  Near-Term  Needs 


Infrastructure  (Continued) 

•  Requirement  to  establish  standards  for  databases,  a  data  dictionary  and 
procedures  for  accrediting  (traceability)  data,  also  methodology  how  to 
deal  with  data  voids 

Database  tool  to  automatically  provide  data  based  on  level  of  simulation 
fidelity 

Database  tool  needs  to  address  the  M&S  architecture  consideration  to 
provide  required  data 

•  Need  a  electronic  M&S  library  which  can  be  used  to  provide  M&S  user  s 
catalog  of  existing  validated  M&S,  documentation,  databases,  software 
modules  snd  an  assessment  of  use/llmltatlon 

Need  to  develop  an  A/I  toot  to  support  query  of  model  catalog 

Need  software  source  cod*  repository  as  standardization  becomes  a  way 
of  Ilf* 
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HocMing  A  Simulation  Naada  tor  R (March  A  Oavaiopmant 

Group  4 

Prioritized  Near-Term  Needs 


R&D  S&T  World 

•  User  friendly  simulation  development  tools  snd  run  tlms 
snvlronmont  art  required 

•  spsods  development 

•  snhanoos  user  understanding  of  technology  capability 

•  reduces  errors 

•  Develop  advanoed  target/environment  presentation  system  for 
hardware- in-the-foop  simulation 

Needs  to  address  mutt  (spectrum,  clutter  background, 
configuration  management,  countermeasures,  etc. 

To  conduct  evaluation  snd  tasting  of  developmental  hardware  in  a 
laboratory  environment 

•  Develop  common  support  models  for:  throats  which  provide 
performance  characteristics,  countermeasures,  multispeetrum 
signatures,  and  environmental  representations  of  clutter, 
background,  atmosphere,  etc. 
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Uodedng  A  Simulation  Naada  tor  Raaaarch  A  Development 
Group  4 

Prioritized  Near-Term  Needs 


•  Number  1:  Standards  (Infrastructure) 

•  Number  2:  Top  Level  Approach  for  R&D  (Top  Level  methodology) 

•  Number  3:  Concurrent  Engineering  (Top  Level  Methodology) 

•  Number  4:  W&A  Methods  &  Procedures  for  Reusability  (Infrastructure) 

•  Number  5:  User  Friendly  Tools  and  Environment  (R&D  S&T) 

•  Number  6:  Scenarios  for  Joint  Operations  (Top  Level  Methodology) 

•  Number  7:  Representation  System  for  H1TL  (R&D  S&T) 

•  Number  8:  Robust  DIS  Synthetic  Environment  (Infrastructure) 

•  Number  8:  Common  Support  Models  (R&D  S&T) 

•  Number  10:  Database  Standards/Dictionary  (Infrastructure) 

•  Number  1 1 :  MOEs  (Top  Level  Methodology) 

•  Number  12:  M&S  Llbrery/Toola  (Infrastructure) 
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ModaUng  A  81  mutation  N»«d«  lor  Raaaareh  A  Davatopmant 

Group  4 

Critical  Issues 


•  Devetopment/retentton  of  simulation  sxpsrtlM 

•  Clear  muttl-ysar  vision/objectlve  for  ths  M&S  community 
(Lino  Horn  Invsstmsnt  stratsgy) 

•  Intsrssrvlco  cooperation  for  Information  exchange  In 
M&S 

•  Rauaablllty  Isn’t  taksn  asrloua  —  Ramalna  fiction 

•  Suitability  of  force-on-force  to  maaaura  military  worth  of 
S&T  products 
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Uodaling  A  Simulation  Naada  tor  Raaaareh  A  Davatopmant 
Group  4 

M&S  Needs 


1  Davatopmant  of  Joint  Operational  Scanarloa 

Naad  a  prooaaa  to  define  Operational  Situation  circumstances  from 
which  scenarios  can  be  drawn  with  the  objective  of  defining  factors  such 
as  environment,  order  of  battle,  tactics,  threats,  etc. 

Process  needs  to  focus  on  producing  a  highly  flexible  method  for 
asseasing  rapidly  changing  acenarlos  which  provides  the  basis  which 
provides  the  basis  for  dear  statement  of  M&S  objectives 

This  should  should  be  viewed  as  a  starting  point  to  a  process.  Unless  ws 
look  at  this  as  an  entire  process  our  efforts  will  be  able  to  be  merged 
together 

Although  scenario  generation  la  typically  seen  aa  a  policy  Issue  — 
issued  to  the  Services  as  part  of  the  DG  —It  Is  our  view  that  there  sre 
technologies  that  can  be  brought  to  bear  in  a  process  to  help  those 
policy  makers  provide  quickly,  more  detailed,  meaningful  scenario  data 
to  the  M&S  community 

This  would  greatly  enhance  focusing  ths  M&S  sffort  to  maks  them  more 
suitable  ana  applicable  to  the  study  sffort 
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Modeling  A  Simulation  Waada  tor  Raaaareh  A  Development 

Group  4 

M&S  Needs  (Continued) 


2  Natd  to  Idsntlfy  appropriate  Measures  of  Effectiveness  to  be  used  in 
Synthetic  Environments  that  represent  a  spectrum  of  )olnt  operations  to 
assess  ths  value  added  as  a  result  of  tschnology  alternatives  and 
enhancements 

3  Requirement  to  Include  all  design  factors  (performance,  cost, 
produeeabillty,  logistics,  etc.)  into  Integrated  M&S  methodology/approach  to 
support  ths  entirs  acquisition  life  cycle 

4  Develop  advanced  target/environment  presentation  system  for 
hardware- in-the-loop  simulation.  Nseds  to  address  multi-spectrum,  clutter 
background,  configuration  management,  countermeasures,  etc. 

To  conduct  evaluation  and  testing  of  developmental  hardware  In  a 
laboratory  environment 

5  Establish  methodologies  and  procedures  for  verification  and  validation  for 
levels  of  simulation  accepted  by  the  services 
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Modeling  A  Simulation  Naada  tor  Research  A  Development 

Group  4 

_ M&S  Needs  (Continued) _ 

6  Requirement  to  establish  standards  for  databases,  a  data  dictionary  and 
procedures  for  accrediting  (traceability)  data,  also  methodology  how  to 
desl  with  data  voids 

Database  tool  to  automatically  provide  data  based  on  level  of  simulation 
fidelity 

The  database  tool  needs  to  address  the  M&S  architecture  consideration  to 
provide  required  data 

7  Develop  standards  which  address: 

•  Documentation 

-  Configuration  Management 

-  W&A 

-  Architecture 

to  achieve  Interoperability  acrosa  almulation  environments  (virtual, 
constructive,  real)  and  software  reusability,  transportability  and 
share-ability 
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Modeling  &  Simulation  Natela  tor  Research  A  Davalopmant 

Group  4 

M&S  Needs  (Continued) 


8  Ussr  friendly  simulation  davalopmant  tools  and  run  time 
environmental  required 

•  speeds  development 

-  enhances  user  understanding  of  technology  capability 

-  reduces  errors 

9  Need  a  electronic  M&S  library  which  can  be  used  to  provide 
M&S  user  a  catalog  of  existing  validated  M&S,  documentation, 
databases,  softwars  modules  and  an  assessment  of 
use/llmitation 

Need  to  develop  an  A!  tool  to  support  query  of  model  catalog 

Need  software  source  code  repository  as  standardization 
becomes  a  way  of  life 
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Modeling  A  Simulation  Naada  tor  Raaaareh  A  Davalopmant 

Group  4 

_ M&S  Needs  (Concluded) 

10  Create  robust  Distributed  Interoperable  Simulation 

•  Reconflgurabfe  simulator  to  support  virtual  prototyping 

•  Methodology  to  reflect  fidelity  from  lower  level  simulations  Into 
DiS 

-  Computer  generated  forees/Human  behavioral  representation 

•  Virtual  reality  —  porting  the  Individual  Into  the  environment 

•  Dynamic  environment  representation 

•  Configuration  testing  for  network  assets 

•  Display  technology 

•  Intelligent  gateways/bandwidth 

•  Correlation  techniques  for  dissimilar  simulator  linkage 

11  Develop  common  support  models  for:  threats  which  provide 
performance  characteristics,  countermeasures,  muttispectrum 
signatures,  and  environmental  representations  of  clutter, 
background,  atmosphere,  etc. 

12  Need  to  develop  M&S  top  level  approach  for  R&D  including 
model/simulation  auitablllty/applicabliity 
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APPENDIX  F 
GROUP  5  REPORT 


Modeling  &  Simulation  Needs 

for 

Research  &  Development 


Results 


GROUP  5 


Modeling  A  Simulation  Wndi  for  Research  A  Development 

Groups 


Grouped  Roles  of  M&S 


I.Tochnical 

•  Engineering  design  tradeoffs 

•  Test  driver  (DT/OT)  (2) 

•  Test  design 

•  Development  &  evaluation  of  design  concepts 

•  Human  factors  engineering  (2) 

•  Performance  analysis  and  projections  (2) 

•  "llltlea"  Impact  assessment  -  produce  ability,  maintainability, 
reliability,  supportability,  survivability,  vulnerability,  shop  floor 
layout,  (all) 

•  Safety  analysis  (2) 

•  Accident  analysis  (2) 

•  Concepts  tradeoffs  (all) 

»  Security  (essential  technology  protection) 
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Modeling  A  Simulation  Needs  tor  Research  A  Development 
Group  5 

Grouped  M&S  Problems 

1.  Technical 

Lack  of  Interoperability  (4) 

Imprecise  kno  Pledge  of  physical  procass  (physics) 
Lack  of  data  element  description  (4) 
Inadaquats/lncorrsct  resolution  (granularity  issra}(3) 
Poor  user  Interaction  practice  during  mods!  dev  (2,4) 
impraelaa  vocabulary  (4) 

2.  Operational 

Imprecise  requirement  definition  (4) 

Requirement  instability  (4) 


M 


Modeling  a  Simulation  Needs  tor  Research  A  Development 

Group  5 

Grouped  M&S  Problems 


Economic 
Cost  growth  (4) 

Resource  competition  (M&S  vs  other  uses  of  resources  (4) 
Resources  to  set  up  modal  to  run  (4) 

Inadequate  resources  (funding,  manpower/skills, 
equipment,  facilities,  mgmt  commitment)  (4) 


Modeling  A  Simulation  Noada  for  Raaaareh  A  Development 

Group  5 

Grouped  M&S  Problems 


4.  Management 

Configuration  control  (documentation,  etc.) 

W&A  (high  coat  &  lack  of  method)  (3) 

Standards 

Imprecise  "approved”  scenario*  (or  no  approved  scenario) 
(2) 

Lack  of  common  library  (duplication  of  effort) 

Career  path 

Blind  use  /  overselling  of  models  (1) 

Lack  of  adequate  communications  Infrastructure  (3,1) 
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Modeling  a  Simulation  Naada  for  Raaaareh  A  Davalopmant 

Group  5 

Priority  M&S  Problems 


•  Lack  of  common  library  (duplication  of  effort) 

•  W&A  (high  cost  &  lack  of  method) 

•  Lack  of  Interoperability 

•  Inadequate  resources  (funding,  manpower/skills, 

equipment,  facilities,  management  commitment) 

•  Standards 


Modeling  4  Simulation  Naada  tor  Raaaareh  &  Davalopmant 
Group  5 

Prioritized  Needs 

Resources 

•  Management  Commitment 

•  Avallablllty(Before,  During,  After) 

Personnel 

Facilities 

Modeling  and  Simulation 
Funding 

Management  infrastructure 

Library 

•  Repository 

Models  &  Simulations 
Standard  Data 
Arehivss/Reports 

•  Clearing  House 
Models  ^Simulations 
Facilities 

Other 
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ModaUng  4  SI  mutation  Haada  tor  Raaaareh  S  Davatopmant 

Group  5 

Prioritized  Needs  (Continued) 


Standards 

-  Definitions 

•  Interfaces/Interoperability 

•  Open  system  Architecture 

•  W&A 

•  Databases 

-  Scenarios 
Communicstlons 

•  Infrastructure 

•  Multi-level  Security 
Feedback  Into  MAS  process 

-  Lessons  learned  from  MAS  use  (development,  DT/OT,  etc) 

-  Adequacy,  applicability,  and  utility  of  MAS  used 


Modeling  ft  Simulation  Naada  tor  Research  ft  Development 

Group  5 

Prioritized  Needs  (Concluded) 


Expertise  Renewal 

•  Centers,  labs,  facilities,  personnel 

•  W&A  support 

-  Continuous  M&S  Improvement 

•  Foster  M&S  R&D,  and  availability 
Configuration  control 

Increased  Involvement  and  support  of  M&S 

•  User 

•  Customer 

-  Management 

Determine  when/where  M&S  Is  appropriate  for  application 
Independent  W&A 

•  Referral  service 

Rapid  M&S  reconfiguration  capability 
User  responsive  technical  support 
Joint  M&S  users  group 
Detailed  execution  plan 

Rapid,  automated  data  raductlon,  analysis,  and  presentation 
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